Figs. i to I4. Time interval between end of adsorption and fixation is indicated at top right of each micrograph. Fig. 11 . Phagocytosis. Note the contact between virus spikes and plasma membrane. A break has already occurred in the virus envelope (arrow). Fig. 12 . Breakdown of a phagocytic vacuole membrane and virus envelope to allow release of virus internal components. Fig. 13 . Virus internal components within and about to enter a densely staining lysosome. Fig. I4 . Stages of uncoating virus internal components after their release from phagocytic vesicles (short arrows), giving rise to the crescentic structure and 8 to IO nm diameter helicies (long arrows). Io) , in which case a complete virus particle will be released into the cytoplasm. Some virus particles with single internal components and those with more than one internal component (which are bigger than pinocytotic vesicles) are taken up by phagocytosis ( Fig. I I) , a process whereby the cell extends pseudophodia-like processes to engulf particles, and where the plasma membrane does not show the characteristic structure seen in pinocytosis. During the migration of the phagocytotic vacuoles deeper into the cytoplasm the virus envelope spikes are in contact with the membrane of the phagocytotic vacuole. This presents a picture of virus internal components enclosed within a thick walled structure (Fig. I2) . Release of virus internal components from such vacuoles is achieved by simultaneous spontaneous lysis of both enclosing membranes (Figs. I2, I4 ), or could possibly be mediated by the action of lysosomes which are numerous in infected cells. Lysosomes are often seen to react with free internal components (Fig. i3) and also with phagocytosed particles.
Pinocytosis was found at o min post-adsorption but, with phagocytosis was more frequent in the 5 min to I h period.
Virus internal components in the cytoplasm, irrespective of mode of entry, appear to undergo a process of uncoating unaided by any cytoplasmic organelle (Figs. 5, I4 ). The circular profile is lost and the particles are recognisable only as semicircles or arcs associated with short helices of 8 to Io nm diameter (Fig. I4) . Intranuclear internal components are only very rarely found.
The direct entry of the virus internal component described for MK 5 virus is similar to the mechanism of uptake described for parainfluenza, influenza and herpes viruses (Morgan & Howe, I968; Morgan & Rose, I968; Morgan et al. I968) and also for vesicular stomatitis virus (Heine & Schnaitman, I97I ) . It has thus been shown that this method of entry is common to a number of virus groups which differ in nucleocapsid content, but which possess a virus envelope.
As illustrated, penetration is initiated when the spikes on the virus envelope react with the cell membrane, causing a break to occur in both the cell membrane and virus envelope. The remainder of the virus envelope then fuses with the adjacent plasma membrane, allowing the virus internal component to pass into the cell (Figs. 4, 5 )-It may be that this observed fusion is temporary and the virus envelope may subsequently become detached and disintegrate leaving the plasma membrane to reform as occurs in normal endo and exocytosis, and after direct penetration of picorna and adeno viruses (Dunnebacke et al. 2969; Morgan et al. I969) . However, Heine & Schnaitmann (197I) , by demonstration of antigen on otherwise indistinguishable areas of cell surface, have shown the persistence of the attachment after the entry of vesicular stomatitis virus. Nii et al. (2968) have suggested that the acquisition of a new specificity after uptake of virus by membrane fusion could explain formation of syncytia between infected and normal cells before the production of infectious virus. Such a fusion leading to formation of syncytia takes place in MK 5 infected monolayers (J. Samuels, unpublished results) whereas Raucher leukaemia virus which does not penetrate cells by fusion of envelope to cell membrane (Miyamoto & Gilden, I97 I) does not cause syncytia formation.
Penetration by direct entry was most frequently detected at short time intervals (o to I5 min) after virus-cell adsorption but uptake by pinocytosis and phagocytosis, although also most frequent at early stages, continued for longer perods. This change of method could be due to prolonged incubation at 37 °C, or the incorporation of previously adsorbed virus envelopes into the plasma membrane causes changes in the cell surface which inhibit the direct penetration of more particles.
Uptake by both pinocytosis and phagocytosis as described for MK5 are equivalent to the 'uptake by engulfment' or 'viropexis' first proposed by Fazekas de St Groth 0948) and phagocytosis of the MK5 is similar to that described for other viruses (see review Dales I965). The internal components of phagocytosed or pinocytosed MK5 particles are released into the cytoplasm by lysis of both enclosing membranes, possibly mediated by the virus spikes and without lysosomal involvement.
The observed reaction of lysosomes with both complete particles and free internal components is probably no more than normal reaction against foreign particles, and cannot be interpreted as a step in the virus uncoating as is the case with reovirus (Silverstein & Dales, 1968) .
Uncoating of the MK5 virus appears to be a spontaneous process which takes place in the cytoplasm, very soon after entry (Figs. 5, I4 ) and does not depend upon the mechanism or route of uptake. It is possible therefore for cell infection to follow uptake by either direct entry or viropexis.
